UK Patent Application „ 9 ,GB ,,,,2361 570 (13 ,A 



(21) Application No 0011085.8 

(22) Date of Filing 08.05.2000 

(30) Priority Data 
(31) 0009599 



(32) 18.04.2000 (33) GB 



(71) Applicant(s) 

British Airways Pic 

(Incorporated in the United Kingdom) 

PO Box 365, Waterside (HB A3), HARMONDSWORTH 

West Drayton, UB7 0GB, United Kingdom 

(72) Inventor(s) 

Leslie Fergus Boyd 

(74) Agent and/or Address for Service 
R.G.C. Jenkins & Co 

26 Caxton Street LONDON, SW1H OR J 
United Kingdom 



(54) Abstract Title 

A method of operating a ticketing system 



(43) Date of A Publication 24.10.2001 



(51) INT CL 7 

G07B 15/00 , G06F 17/60 

(52) UK CL (Edition S ) 

G4TTAE 



(56) Documents Cited 
GB 2015221 A 
US 5189287 A 



EP 1030272 A2 EP 07131 98 A2 



(58) Field of Search 

UK CL (Edition R ) G4TTAE 

INT CL 7 G06F 17/60 , G07B 15/00 15/02 

ONLINE : WPI, EPODOC, JAPIO 



then be used to verify the l«i^.TS. B ^ r t£t'^ The d3ta from the mobil * Nation can 
can be sent in the form of a text e.g lm misaoe t In S^ZZ 3 r "f ^ ations computer 2. The ticket data 

readable code. Preferably, the reader is an opS ba or c ZZITT ' Vk a " d b Preferab,y in machine 
travel. an optical oar or pin code reader. The system is preferably used for air 




FIG.1 Hi LH 



BEST AVAILABLE COPY 



CD 

NO 

CO 
O 

CJ1 



At lea<:r nno Hro,.,;«^ — .. 



i 
i 



i 



I 



THIS PAGE BLANK (uspto) 



-3-y-5- 



START 



21 



RECEIVE SMS 
MESSAGE 



22 



CHECK IF TICKET 
INFORMATION? 



24. 



N 



STORE IN NORMAL 
DIRECTORY 



END 



23 J STORE IN SPECIAL 
DIRECTORY 



) FIG. 3 



31 




32 



COMMAND PHONE 
TO DISPLAY MENU 

INCLUDING 
DISPLAY TICKET 
INFORMATION 
OPTION 



33 



34 



RETRIEVE PNR 
CODE 



CONVERT PNR TO 
BIT MAP BAR- 
CODE FORMAT 



35 J COMMAND 
DISPLAY 



FIG. 4 




FIG. 5B 




FIG. 6 



2361570 



i 

A Method of Operating a Ti cketing Svst 
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The invention relates to a method of operating a ticketing system. In 
particular but not exclusively the invention relates to a method of operating a 
ticketing system for a transport service. 

Ticketing and check-in procedures of public transport providers are on 
the whole, implemented with paper documentation. Using the example of an 
airline journey, a passenger either through a travel agent or the airline books 
and pays for a journey and is issued with a paper ticket and/or boarding pass 
as proof of carriage. The ticket/boarding pass contains information 
identifying the passenger and the journey. The information on the 
ticket/boarding pass is verified at the airport by an airline employee before the 
passenger is allowed to board the flight. Commonly, an airline employee 
using a computer, which is connected to a database on which the passenger's 
reservation details are stored, manually verifies the information on the 
ticket/boarding pass. There are several problems with this process. For 
instance, manual verification can be slow and hence inconvenient to the 
passenger. Furthermore, the process relies on pre-printed paper tickets, which 
are tedious to deal with, and prone to being lost. 

Some effort has been made to automate the check-in procedure at 
airports. For instance, some airlines now issue tickets or boarding passes, 
which have ticket information, stored on a magnetic swipe strip. This 



information is verified at the airport pre-boarding by swiping the card through 
a swipe reader, which automatically reads the information on the strip. 
Whereas, the use of swipe strips and swipe readers does speed up the check-in 
process it is not without its disadvantages. In particular, swipe card readers 
and also the printers needed to print the . ticket/boarding pass with the 
necessary swipe stripe are expensive to install and cumbersome to use. 
The present invention aims to alleviate these problems. 
According to the invention there is provided a method of operating a 
ticketing system for users, the method comprising: generating data which 
represents ticket information to allow said ticket data to be used by a user of 
the system; transmitting said ticket data such that said data is received by a 
mobile station over a mobile communications network link; receiving said 
ticket data from said user or from said mobile station; and using said ticket 
data received from said user or from said mobile station to verify a transaction 
with said user. 

According to the invention there is also provided a method of 
operating a ticketing system for users, the method comprising: generating data 
which represents ticket information to allow said ticket data to be used by a 
user of the system; transmitting said ticket data such that said data is received 
by a computer over a communications network link, to allow said data to be 
written to a portable electronic device; receiving said ticket data from said 
portable electronic device; and using said ticket data received from said 



portable electronic device to verify a transection with said user. 

According ,„ the invention ^ „ ^ ^ ^ rf ^ ^ 

mobile action as a ticket, the ntethod comprising: receiving a, said mobile 
station data transmitted over a mobile communications network, said data 
representing ticket infonnation; and making said data teceived by said mobile 
station available for use in verifying a transaction. 

According to tire invention there is also provided apparatus fo, 
receiving data sen. overa communications network, *e apparatus comprising 
means for receiving the data in a firs, presentation fonnat, which is no, 
special* adapted ,o be machine readab.e; means for convening the dan, from 
said ft* potion forma, inn, a second presentation fonna, which is 
specially adapted ,o be ntachine readable; and means for displaying date in 
said second presentation formation. 

The above and funher features of ,he invention are se, forth with 
particularity in me appended claims and ,oge,her wkh advanteges .hereof will 
become dearer from consideration of me f ollowin8 de , ailed g{ 
exemplary embodiment of me invention given wi.h reference ,o ti,e 
accompanying drawings. 
In the drawings: 

Figure 1 is a block diagram schematically illustrating a system 
embodying the invention. 

Figure 2 is a block diagram schematically illustrating a 



telecommunications mobile station. 

Figure 3 is a flow diagram illustrating a procedure carried out in an 
embodiment of the present invention. 

Figure 4 is a flow diagram illustrating another procedure carried out in 
an embodiment of the present invention. 

Figure 5a is a diagram of a bar-code. 
Figure 5b is a diagram of a 2-D dot-code. 
Figure 6 is an illustration of a mobile station display screen. 
Figure 1 is a schematic diagram of a system embodying the invention. 
For the purposes of illustration only, the embodiment is described with 
reference to an airline ticketing system. 

A flight reservation centre 1 is connected to an airline computer 
system 2 and also to a message generator 3. Ticket details of a booking made 
for a passenger at the reservation centre 1 are stored on the computer system 
2. Furthermore, a message containing the ticket details is generated by the 
message generator 3 and sent over communications link 4 to a mobile station 
5 of a passenger. The mobile station 5 has a display screen (not illustrated) 
and is arranged to present the ticket details as an optical code, for example a 
bar-code on the screen, for scanning at the airport by an optical code reader 6 
as part of the check-in procedure. The optical code reader 6 is connected to 
the computer system 2 and validates the ticket details read from the mobile 
station 5 by comparing the details with those stored on the computer system 2. 
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If va.ida.ion is success*, the passenger „ amhorised , Q ^ 
The system will now be described in more detail. 
A passenger wishing ,o reserve a flight does so by contacting me 
reservation centre .. Typically, the flight reservation centre , is the booking 
centre of a particular airline or private company (e.g. a travel agency) acting 
for an airline. Reservations can be made in any number of aandard ways, for 
examp.e by attending the reservation centre 1 in person, by mail, by phone or 
over the Internet. 

When a flight reservation .„ ^ fc ^ ( ^ ^ 

computer record containing the relevant booking de.il, For example, mis 
record may comprise some or all the following information: 

Customer name 

Flight number 

Departure airport and terminal 

Departure time 

Gate number 

Seat allocation number 

Destination airport/city 

Arrival time. 

The reservation centre I also creates for each booking a unique 
identification code common* known in the airline industry as a Passenger 
Name Record (PMR) which can he used to identify and retrieve the computer 



record of the booking. As is known in the art each PNR is coded as a unique 
set of six alphanumeric characters for example, TQR 8LR. 

Previously, in known booking systems, the PNR has been printed on 
the paper tickets or boarding passes issued to a passenger by the airline. As 
part of the check-in or boarding procedure at the airport, the PNR shown on 
the ticket or boarding pass is entered into the airline computer reservation 
system which then retrieves the computer record of the booking details 
associated with the PNR. The information from the computer record can then 
be checked against that shown on the ticket before the passenger is authorised 
to continue with the journey. 

In this embodiment of the invention, rather than printing the PNR code 
onto a ticket or boarding pass with which a passenger is then issued the PNR 
code is sent direct to a mobile station 5 associated with the passenger. As will 
be described in more detail below the mobile station holding the PNR code 
can be used as an electronic ticket apparatus for the check-in and boarding 
procedures at the airport thereby negating the need for paper tickets. 

Once created, the PNR relating to a booking and also the associated 
booking details are stored on the airline computer system 2. In addition to 
this, the PNR and preferably some or all of the associated booking details are 
sent to message generating unit 3 for transmission over the communications 
network 4 to the mobile station 5. 

For illustration purposes only the communications network 4 



illustrated in Figure 1 is a GSM (Global System for Mobile Communications) 
digital cellular radio network. To transmit the PNR code and the booking 
details to the mobile station 5 the short message service (SMS) data transfer 
mechanism is employed. The SMS data transfer mechanism is a data transfer 
teleservice defined in, inter alia, GSM Technical Specification 03.40. 

The generating unit 3, preferably a suitably programmed computer 
system, is used to generate a correctly formatted SMS message including the 
PNR and any of the above mentioned booking details that are to be sent to the 
passenger with the PNR. The SMS message also comprises a header, or flag, 
which identifies the message as one, which contains booking or ticket 
information. Once generated the SMS message is sent over the 
communications network 4 to the destination address of the mobile station 5 
of the passenger, the relevant mobile telephone number of the passenger 
having been provided to the reservation centre 1 at the time of the booking. 
The SMS message can be sent to the passenger at any time between the time 
of booking and the beginning of the check-in procedure at the airport. It is 
envisaged that the passenger will be able to contact the SMS generating 
means 3 and request that the message is sent at a time convenient to the 
passenger. 

Referring to Figure 2 of the accompanying drawings there is shown in 
more detail the mobile station 5 to which the SMS message is sent and which 
is arranged to process the message. Only those components of the mobile 



station 5 necessary to describe the invention are illustrated 

The mobile station 5 comprises a receive/transmit aerial 6, a processor 
circuit 7 for controlling the operation of the station 5, a memory 8 for storing 
data, a display 9 capable of displaying bit map images and an input device 
(keypad) 10. 

The mobile station 5 is provided with a SIM 1 1 (Subscriber Identity 
Module). SIMs which contain the International Mobile Subscriber Identity 
(IMSI) and other such user information are well known in the art. The SIM 
11 is further provided with a stored application program (e.g. a SIM 
application tool kit program) for processing SMS messages which contain 
ticket information, and controlling the displaying of such messages by the 
mobile station 5. 

Figure 3 illustrates a procedure carried out by the phone under the 
control of the application programme when receiving an SMS message 
containing ticket information. After the phone receives the SMS message the 
phone checks using the flag in the SMS message that the SMS message 
contains booking information, step 22. If the SMS message does contain 
booking information the message is stored in a special directory reserved for 
booking messages, which may be located either in the phone memory 8 or in 
memory provided on the SIM 11, step 23. Normal SMS messages not 
containing ticket information are stored in a normal SMS directory, step 24. 

Figure 4 illustrates a procedure by which the PNR code contained in 



the SMS message may be converted into an optical code format, for example 
a bar-code and displayed for verification on the mobile station's display 9. 
First, the passenger is prompted, for example by a particular icon on the 
display 9 of the mobile station 5 which indicates that an SMS ticket message 

is ready to be displayed, step 3 1 . 

The application programme is arranged to instruct the mobile phone to 

provide a selectable menu option including a display ticket information option 

step, 33 with which the passenger can request via the keypad 1 0 that the PNR 

code be displayed. 

In response to this selection the application programme causes the 
PNR code to be retrieved from storage, step 33 and then converted, from the 
text format in which it is received by the mobile station 5 into a bit map bar- 
code format, step 34. Once the PNR code is converted into bar-code format 
the application programme commands the phone to display the optical code 
on the display screen 10, step 35. Referring back to figure 1, when the 
passenger wishes to check-in for or board a flight the PNR code is displayed 
as a bar-code on the mobile station's display thereby allowing, a checking 
agent at the airport to perform the check-in procedure by scanning the bar- 
code with bar-code reader 6. Bar-code readers are known in the art and have 
the advantage of being reliable and relatively easy to use. The bar-code 
reader 6 is connected to the airline reservation computer 2 and if the PNR 
code read by the reader 6 is checked successfully against the relevant 



reservation details stored on the airline computer system 2 the passenger is 
allowed to continue the journey. 

It can thus be seen that the check-in/boarding procedure is simplified, 
made quicker and generally more convenient both for the passenger and the 
airline. The need for the airline to issue paper documentation is reduced and 
conveniently all the ticket information required for the passenger to make the 
journey is held on the passenger's mobile station. In effect the mobile station 
acts as an electronic ticket device which provides proof of carriage for the 
passenger. 

Two suitable optical code formats into which the PNR can be 
converted for display are illustrated in Figure 5. Each of these optical codes 
has a presentation format which is specially adapted for reading by a machine 
(whereas other presentation formats, such as text, are not specially adapted in 
said manner). In Figure 5a the optical code 40 is a standard bar-code. Such 
bar-codes can represent around 40 characters which is more than sufficient to 
be able to represent a 6 character PNR code. In Figure 5b the optical code 41 
is a 2-D dot-code. Such 2-D dot-codes are able to represent up to 2000 
characters. Therefore, in addition to the PNR, the application programme 
may be arranged to encode in the optical code other ticket information 
contained in the original SMS message. In principle, all of the ticket 
information listed on page 4 may be included in the message and encoded for 
display in a 2-D dot-code such as the one illustrated in Figure 5b. 
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Advantageously, the original SMS message may also include a hidden 
security code for encoding into the optical code to render counterfeiting of 
PNR optical codes more difficult. 

Mobile phones having screen displays capable of displaying optical 
codes as bit map images with high enough resolution for reliable scanning are 
known, for instance, the Nokia 71 10 which has a monochrome screen with a 
resolution of 96*65 pixels. 

In addition to convening the PNR code into optica! code format and 
commanding the mobile station ,„ display j. optica, code, the app.ication 
programme may also perfonn other processes with the PNR code or any other 
booking infonnation received in the SMS message. For inaance, referring ,„ 
figure 6 of the drawings, the application programme may be arranged to 
command the phone 50 to display on the screen 51 the PNR code in text 
format 52 as well as in bar-code format 53. Displaying the PNR in text 
forma, allows a checking agent ,» manually check the PNR in instances where 
the automatic reading of the optical code fails. 

Furthermore, the programme may be arranged to command the phone 
50 to display as text any other booking information contained in the SMS 
message, for instance, the passenger's reserved sea. number or the relevant 
flight number. As an example, the mobile station illustrated in Figure 6 in 
addition to being instructed t0 display the PNR code in bar-code format 53 
and the PNR in tex, f om a. 52, the station has also been instructed to display 



in text the seat number 54 that has been allocated to the passenger. 

It will be appreciated that the invention is not limited to embodiments 
in which the ticket information is sent to the mobile station as a text message 
using SMS. The message may also be sent in other message formats, for 
5 instance as a pager message. 

In a further embodiment (not illustrated) the ticket information is 
received by a mobile station using Wireless Application Protocol (WAP) 
technology. WAP enabled phones are known in the art and have a micro web 
browser capable of displaying specially written web pages downloaded to the 

10 station from a web site via a mobile communications network. In this 
embodiment, at the time or soon after the booking is made, the resultant PNR 
code and the booking information associated therewith are listed on a web 
page personal to the passenger and which is located on a secure web site co- 
ordinated by the airline. The passenger is provided with a password which 

1 5 allows access to the web page. When the passenger wishes to check-in at the 
airport the passenger launches the WAP browser of the mobile station and 
access's the personal web page. The passenger then selects to display the 
PNR code and if required the booking information associated with the PNR 
code. As with the embodiment described above the mobile station is arranged 

20 to display the PNR code as an optical code for reading by an optical code 
reader. In this embodiment the PNR code may be included in the web page in 
optical code format and received for display by the mobile station directly in 
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this format. Alternatively, the PNR code may be received by the mobile 
station in text format and converted at the phone into optical code format for 
display. 

In an alternative arrangement the PNR and the associated booking 
details are sent to a computer associated with the passenger for example the 
passenger's home PC. The information may be sent to the computer in any 
number of known ways. For example, the details may be sent to the computer 
as an e-mail or alternatively the details may be listed on a secure web set to 
which the passenger is given access. Once stored on the computer the details 
are then downloaded on to the memory of a Digital Personal Assistant, a 
mobile station or any other portable electronic device that may be taken to the 
airport and which can present the ticket information in a manner that allows 
the information to be verified. 

In the above-described embodiments the ticket information is 
displayed as a bar code or a dot-code. However, it is envisaged that 
alternative machine- readable formats in which the information may be 
displayed will be apparent to the skilled person. 

Although in the above described embodiments the ticket information 
held on the mobile station or other such device is verified by means of an 
optical scanner, it is envisaged that other verification mechanisms may be 
employed. For example, at the airport the information may be transmitted 
from a mobile station or other device on which it is held to a suitable 



verification device by means of a communications cable, an infra-red link or a 
wireless radio-link for example using the so called Bluetooth universal radio 
interface. Advantageously if a radio interface such as Bluetooth is used for 
transmitting the ticket information from a mobile station (or other device) to 
the verification device then the mobile station and the verification device can 
be arranged so that the information is automatically transmitted in response to 
the mobile station being brought within a predetermined distance of the 
verification device. This obviates the need for user interaction and could for 
instance allow a user to pass a check-in point provided with a verification 
device without having to stop for the ticket information to be transmitted to 
the verification device. 

Finally, although the invention has been described in detail with 
respect to a ticketing system for a transport service, it will be appreciated that 
the invention may also be used in respect of other activities that require ticket 
based authorisation, for example attending the theatre or attending sporting 
events. 

Having thus described the present invention by reference to preferred 
embodiments, it is to be well understood that the embodiments in question are 
exemplary only and that modifications and variations such as will occur to 
those possessed of appropriate knowledge and skills may be made without 
departure from the spirit and scope of the invention as set forth in the 
appended claims and equivalents thereof. 



CLAIMS: 

1. A method of operating a ticketing system for users, the method 
comprising: 

generating data which represents ticket information to allow said ticket 
data to be used by a user of the system; 

transmitting said ticket data such that said data is received by a mobile 
station over a mobile communications network link; 

receiving said ticket data from said user or from said mobile station; and 

using said ticket data received from said user or from said mobile station 
to verify a transaction with said user. 

2. A method according to claim 1 , comprising storing system data 
in said system corresponding to said ticket data, and subsequently accessing said 
system data when said ticket data is received from said user or said mobile 
station. 

3. A method according to claim 1 or 2, the method comprising 
sending the data in a text message format to the mobile station. 



4. 

SMS message. 



A method according to claim 3, wherein the text message is an 



5. A method according to any preceding claim, comprising 
receiving said ticket data by reading said data from a display on the mobile 
station using an optical reader. 

5 

6. A method according to claim 5, wherein the optical reader is a 
bar-code or pin code reader. 

7. A method according to any preceding claim, the method further 
10 comprising: 

storing the ticket after generation in a storage device accessible via said 
mobile communications network; and 

transmitting the ticket data over the mobile communications network 
link on request. 

15 

8. A method according to claim 7, wherein the ticket data is 
transmitted in browser-readable format. 

9. A method according to any of claims 1 to 6 comprising 
10 transmitting the ticket data over the mobile communications network link 

without request. 



10. A method according to any preceding claim, wherein the ticket 
information relates to a transport service. 

11. A system according to claim 10, wherein the ticket data is 
received from said user or said mobile station at a location at which access to a 
transport service is provided. 

12. A method according to any preceding claim the method 
comprising: 

transmitting said ticket data in one presentation format; and 
receiving said ticket data in a second different presentation format. 

13. A method of operating a ticketing system for users, the method 
comprising: 

generating data which represents ticket information to allow said ticket 

data to be used by a user of the system; 

transmitting said ticket data such that said data is received by a store over 

a communications network link, to allow said data to be written from the store to 

a portable electronic device; 

receiving said ticket data from said portable electronic device; and 
using said ticket data received from said portable electronic device to 

verify a transaction with said user. 



I* 



14. A method according to claim 13, wherein said portable electronic 
device is a personal digital assistant or a mobile station. 

15. A method of using a mobile station as a ticket, the method 
comprising: 

receiving at said mobile station data transmitted over a mobile 
communications network, said data representing ticket information; and 

making said data received by said mobile station available for use in 
verifying a transaction. 

16. A method according to claim 15, wherein the transaction involves 
the use of a transport service. 

17. Apparatus for receiving data sent over a communications 
network, the apparatus comprising: 

means for receiving the data in a first presentation format, which is not 
specially adapted to be machine readable; 

means for converting the data from said first presentation format into a 
second presentation format which is specially adapted to be machine readable; 
and 

means for displaying data in said second presentation formation. 



18. Apparatus according to claim 17, wherein the apparatus' is a 
mobile station. 

19. Apparatus according to claim 17. or 1 8, wherein said converting 
means comprises a removable data storage module carrying a programme for 
converting the data form said first presentation format into said second 
presentation format. 

20. Apparatus according to claim 17, 18 or 19, wherein the second 
presentation format is an optical code format. 



2 1 . Apparatus according to any of claims 1 7 to 20, wherein the first 
presentation format is a text message format. 
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